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(54) DEVICE AND METHOD FOR PLASMA PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent generation of 
dust, breaking and contamination of a base surface, and 
dielectric breakdown of electric elements by detecting 
the generation of the abnormal discharge of a plasma, 
and reducing the frequency of the occurrence of the 
discharge. 

SOLUTION: A base 2 to be processed is placed within a 
plasma processing vessel 1 , the inside of the vessel is 
evacuated, and gas is introduced from a gas inlet 4. A 
predetermined high frequency is produced from a high 
frequency source 5 and amplified by a high-frequency 
power amplifier 7 via a high-frequency switch 6. Next, it 
is divided by a directional coupler 8 into a propagating 
wave 8a to a fundamental susceptor 3 and a reflected 
wave 8b, and a matching unit 9 is controlled by a 
matching unit control device 10 so that the reflected- 
wave power is at a minimum while the propagating-wave 
power is at a maximum. If an abnormal discharge occurs, 
a wave detector 1 detects it, a voltage comparator 12 

compares it with a reference voltage source 13, and a signal is produced from a trigger 
generator 14. Further, the high-frequency power is controlled by a gate circuit 15 according to 
information from the matching unit control device 10. Thus by suppressing the generation of the 
abnormal discharge the generation of dust, breaking and contamination of the base surface, and 
dielectric breakdown of electric elements are prevented. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A means to generate high-frequency power, a plasma treatment container, and a means to 
introduce gas into a plasma treatment container, The electrode which introduces high-frequency power 
into a plasma treatment container, and a means to detect the high-frequency power reflected from this 
electrode, Plasma treatment equipment characterized by having a means to control the high-frequency 
power impressed to an electrode only according to fluctuation of the amplitude of the high-frequency 
power reflected from the electrode in the condition that the impedance of high-frequency power and the 
impedance of the plasma which are impressed to said electrode were adjusted. 
[Claim 2] The plasma-treatment equipment characterized by to have a means control the output of a 
means generate the plasma in a plasma-treatment container, a plasma-treatment container, a means 
introduce gas into a plasma-treatment container, a means introduce microwave in a plasma-treatment 
container, a means detect the microwave reflected at the plasma, and a means generate the plasma 
according to fluctuation of the amplitude of the detected microwave. 

[Claim 3] A means to generate the plasma in a plasma treatment container, and a plasma treatment 
container, A means to introduce gas into a plasma treatment container, and a means to introduce 
microwave into a plasma treatment container, Plasma treatment equipment characterized by having a 
means to control the output of a means to detect the microwave which penetrated the plasma, and a 
means to generate the plasma according to fluctuation of the amplitude of the detected microwave, or 
fluctuation of a phase. 

[Claim 4] Plasma treatment equipment characterized by to have a means to control, according to 
fluctuation of the luminescence reinforcement which detected the output of a means to introduce gas 
into a means to generate the plasma in a plasma treatment container, a plasma treatment container, and a 
plasma treatment container, a means to detect the reinforcement of luminescence in a plasma treatment 
container, and a means to generate said plasma. 

[Claim 5] The plasma-treatment approach characterized by to perform the process which controls the 
high-frequency power impressed to an electrode only according to fluctuation of the amplitude of the 
high-frequency power reflected from the electrode in the condition that the process which introduces 
process gas in a plasma-treatment container, the process which introduces high-frequency power from 
an electrode in a plasma- treatment container, and generates the plasma, and the impedance of high- 
frequency power and the impedance of the plasma impressed to said electrode were adjusted. 
[Claim 6] The process which introduces process gas in a plasma treatment container, and the process 
which generates the plasma using a means to generate the plasma, in a plasma treatment container, The 
process which introduces microwave in a plasma treatment container, and the microwave which 
penetrated the microwave or plasma reflected in the plasma are detected. The plasma treatment approach 
characterized by performing the process which controls the output of a means to generate said plasma 
according to fluctuation of the amplitude of said reflected microwave, fluctuation of the amplitude of 
said transmitted microwave, or fluctuation of a phase. 

[Claim 7] The plasma-treatment approach characterized by to perform the process which introduces 
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process gas in a plasma-treatment container, the process which generates the plasma using a means 
generate the plasma, in a plasma-treatment container, the process which detects the reinforcement of 
luminescence in a plasma-treatment container, and the process which control the output of a means 
generate said plasma according to fluctuation of the detected luminescence reinforcement. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] While this invention processes the abnormality discharge generated within a 
plasma treatment container about plasma treatment equipment and detecting it, generating of the 
abnormalities in a configuration of a processed base and an electrostatic damage is reduced, damage on 
the plasma treatment container by abnormality discharge is prevented to coincidence, and it is related 
with the plasma treatment equipment which can control an advance [ exhausting ]. 
[Description of the Prior Art] The significance of the membrane formation technique of ultra- fine 
processing technology and high grades, such as a component and wiring, is increasing with advance of 
the densification of semiconductor devices, such as the DRAM (Dynamic RAM) logic LSI and a 
microprocessor, and high-performance-izing. The plasma is generated from halogen system gas, and it 
etches, or membrane formation of the above-mentioned micro processing or a high grade is made to 
generate the plasma from inorganic material gas or organic material gas, and membranes are formed by 
CVD (chemical vapor deposition) to it. The plasma treatment equipment which has an parallel plate 
electrode is explained with reference to drawing 1 1 . There is a base susceptor 103 in the interior of the 
plasma treatment container 101, and the processed base 102 is laid. Evacuation of the plasma treatment 
container 101 is carried out using a turbo molecular pump, an oil diffusion pump, etc. which are not 
illustrated. Then, reactant gas is introduced into a gas inlet 104, and the inside of the plasma treatment 
container 101 is held to a constant pressure. Next, the RF generated by the source 105 of a RF is 
amplified to power required in order to generate the plasma with the high-frequency amplifier 106, and 
the amplified RF is impressed to the base susceptor 103 through a directional coupler 107 and the 
adjustment machine 108. The adjustment machine controller 109 operates changing the capacity of the 
variable ceramic capacitor in the adjustment machine 108 so that it may have consistency in the IMPU 
dance of the high frequency impressed to the base susceptor 103 etc., when the plasma occurs. 
Generally, in order that the interior of the plasma treatment container 101 may prevent metal 
contamination of processed base 102 grade, the aluminum by which alumite processing was carried out 
in the front face is used. The alumite layer is usually formed in about lOOnm by the anode oxidation 
method. In the etching process which a CVD method and a resultant with comparatively low vapor 
pressure generate, if the deposition film is generated as it becomes easy to generate the deposition film 
and an etching process is piled up on an alumite layer, the charge up will be carried out on a deposition 
film front face. If much minute arc discharge occurs near the deposition film front face by a certain 
cause here, a lot of deposition film will separate and it will become the cause of dust. There was a 
problem that the component in the processed base 102 and the short circuit of wiring, and an open 
circuit occurred according to generating of this dust. Moreover, in order to prevent the above-mentioned 
trouble, before becoming more than a certain thickness in which the deposition film begins to separate, it 
is necessary to perform the maintenance of washing the plasma treatment container 101. However, it 
was difficult to grasp correctly the timing which performs this maintenance. On the other hand, when 
forming metal wiring of aluminum etc. by etching, it is C12 to the plasma treatment container 101. Or 
BC13 It is C12, although gas is introduced and the plasma is generated. Or BC13 Since reactivity of gas is 
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high, the alumite layer of plasma treatment container 101 internal surface is etched little by little. When 
the alumite layer was etched and it disappeared, the aluminum of a wall was exposed, and when 
abnormality discharge of above-mentioned arc discharge etc. occurred in this condition, there was a 
problem that metal impurities, such as iron other than the aluminum of a wall or aluminum and 
magnesium, polluted a processed base. Moreover, getting to know the life of the plasma treatment 
container 101 until aluminum is exposed also had the problem that it was difficult and it difficult to 
grasp correctly the timing which performs maintenance. When abnormality discharge furthermore 
occurred near the processed base, configuration damage was done to the processed base itself, or the 
component resulted in an electrostatic discharge or degradation, and there was a problem of reducing the 
production yield of processed bases, such as a semiconductor device, remarkably. 
[Problem(s) to be Solved by the Invention] This invention is made in consideration of the above- 
mentioned problem, the occurrence frequency of abnormality discharge is controlled, and it aims at 
offering the plasma treatment equipment which can reduce generating of sudden dust generating by 
abnormality discharge, damage on a processed base front face, contamination of a base, dielectric 
breakdown of the electric element of a base, etc. 

[Means for Solving the Problem] A means to generate the 1st high-frequency power of this invention in 
order to solve the above-mentioned technical problem, A means to introduce gas into a power plasma 
treatment container and a plasma treatment container, The electrode which introduces a RF into a 
plasma treatment container, and a means to detect the high-frequency power reflected from said 
electrode, The plasma treatment equipment characterized by having a means to control the high- 
frequency power impressed to an electrode, only according to fluctuation of the amplitude of the high- 
frequency power reflected from the electrode in the condition that the impedance of the high-frequency 
power impressed to an electrode and the impedance of the plasma were adjusted is offered. In the 1st of 
this invention, moreover, a means to more specifically control high-frequency power A means to 
recognize it as it being in the condition that the impedance of the high-frequency power impressed to an 
electrode and the impedance of the plasma were adjusted, It consists of a means to control the high- 
frequency power impressed to said electrode, based on the information from a means to detect 
fluctuation of the amplitude of the high-frequency power reflected from an electrode, a means to 
recognize it as it being in the condition that the impedance was adjusted, and a means to detect 
fluctuation of the amplitude. Moreover, in the 1st of this invention, control of the high-frequency power 
by means to control high-frequency power is especially effective to the abnormality discharge generated 
near the processed base. In order to solve the above-mentioned technical problem moreover, the 2nd of 
this invention A means to generate the plasma in a plasma treatment container, and a means to introduce 
gas into a plasma treatment container, The plasma treatment equipment characterized by having a means 
to control the output of a means to introduce microwave into a plasma treatment container, a means to 
detect the microwave reflected in the plasma, and a means to generate the plasma according to 
fluctuation of the amplitude of the detected microwave is offered. In order to solve the above-mentioned 
technical problem moreover, the 3rd of this invention A plasma treatment container and a means to 
generate the plasma in a plasma treatment container, A means to introduce gas into a plasma treatment 
container, and a means to introduce microwave into a plasma treatment container, The plasma treatment 
equipment characterized by having a means to control the output of a means to detect the microwave 
which penetrated the plasma, and a means to generate the plasma according to fluctuation of the 
amplitude of the detected microwave or fluctuation of a phase is offered. In addition, a means to control 
high-frequency power in the 2nd of this invention thru/or the 3rd is desirable when the measurement of 
controlling according to fluctuation of the amplitude in the specific frequency band of microwave 
according to the specific ion corresponding to abnormality discharge or the frequency band of active 
species is attained, and closing exact detection of abnormality discharge, if . Further again in order to 
solve the above-mentioned technical problem the 4th of this invention A plasma treatment container and 
a means to generate the plasma in a plasma treatment container, The plasma treatment equipment 
characterized by having a means to control the output of a means to introduce gas into a plasma 
treatment container, a means to detect the reinforcement of luminescence in a plasma treatment 
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container, and a means to generate the plasma according to fluctuation of the detected luminescence 
reinforcement, and a RF is offered. Moreover, in the 1st of this invention thru/or the 4th plasma 
treatment equipment, when having a means to measure the count of each of amplitude fluctuation of the 
high-frequency power reflected from an electrode, the amplitude of microwave or fluctuation of a phase, 
and fluctuation of luminescence reinforcement grasps damage on a plasma treatment container, and an 
advance [ exhausting ], it is desirable. As for a means to control high- frequency power in the 4th of this 
invention, it is desirable to control according to fluctuation of the luminescence reinforcement in 
specific wavelength because of more exact detection of abnormality discharge. Moreover, the 5th of this 
invention is characterized by to perform the process which controls the high-frequency power impressed 
to an electrode only according to fluctuation of the amplitude of the high-frequency power reflected 
from the electrode in the condition that the process which introduces process gas in a plasma-treatment 
container, the process which introduces high-frequency power from an electrode in a plasma-treatment 
container, and generates the plasma, and the impedance of high-frequency power and the impedance of 
the plasma impressed to said electrode were adjusted. According to the 1st of above-mentioned this 
invention, and the 5th, it responds quickly to fluctuation of the amplitude of the high-frequency power 
reflected from an electrode, and abnormality discharge can be reduced with a means to control the high- 
frequency power which impresses generating to an electrode before detection and abnormality discharge 
can grow, and it is in the first stage when abnormality discharge occurs. Moreover, in order to control 
the high-frequency power impressed to an electrode only according to fluctuation of the amplitude of a 
means generate high-frequency power, and the high-frequency power reflected from the electrode in the 
condition that the impedance with the plasma was adjusted, since power control does not perform 
depending on fluctuation of the amplitude of the high-frequency power reflected from the electrode in 
the condition that the impedance is not adjusted, there is no fault high-frequency power is intercepted 
and reduced superfluously and reduce a throughput faultily. Moreover, since the reflection from an 
electrode is detected, fluctuation of the very small plasma [ / near / which brings damage to a processed 
gas / the electrode ] is also detectable. Moreover, according to the 2nd of this invention, and the 6th, 
microwave was introduced into the plasma treatment container and the microwave which penetrated the 
microwave or plasma reflected in the plasma is detected. If abnormality discharge occurs within a 
plasma container, when a plasma consistency (electron density) increases in localization, the plasma 
frequency proportional to a plasma consistency will increase. If microwave is introduced here, the 
microwave permeability which penetrates the plasma decreases, the amplitude (the microwave reflected 
in the plasma increases) will be changed, or the phase of the microwave to penetrate will be overdue. 
Generating is detected in the first stage when abnormality discharge occurs, and abnormality discharge 
grows, and before doing damage to a processed gas, it can be made to decrease by responding quickly to 
fluctuation of the amplitude, or fluctuation of a phase, and controlling the output of a means to generate 
the plasma. Moreover, it is possible to detect abnormality discharge over the whole inside of a plasma 
treatment container irrespective of near the electrode. Furthermore, the luminescence reinforcement in 
the plasma treatment container at the time of abnormality discharge generating is detected, and since the 
output of a means to generate the plasma according to the fluctuation is controlled, it can detect in early 
stages of abnormality discharge generating, and can be made to decrease according to the 4th of this 
invention, and the 7th. Moreover, it is possible to detect abnormality discharge over the whole inside of 
a plasma treatment container irrespective of near the electrode. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the outline block diagram of the plasma etching system which is 
the 1st operation gestalt of this invention. In the plasma treatment container 1, the base susceptor 3 
which laid the processed base 2 is installed. First, evacuation is carried out with a turbo molecular pump, 
an oil diffusion pump, etc. which do not illustrate the plasma treatment container 1, and the gas which 
generates active species, such as ion or a radical required for processing, from the gas inlet 4 connected 
to the plasma treatment container 1 is introduced. After introducing gas, the inside of the plasma 
treatment container 1 is maintained to a fixed pressure. 13.56MHz high frequency is generated by the 
source 5 of high frequency, and this high frequency is amplified to power required in order to generate 
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the plasma with the high-frequency power amplifier 7 through the high frequency switch 6. The 
amplified RF is divided into the progressive waves 8b and 8a to the base susceptor 3 with a directional 
coupler 8. Reflected wave power controls variable reactive elements, such as a variable ceramic 
capacitor of the adjustment machine 9, so that, as for this progressive wave and reflected wave that were 
detected, min and progressive wave power become max with the adjustment machine control unit 10. 
That is, the adjustment machine 9 is operated so that the impedance of the RF impressed to a substrate 
susceptor so that the maximum power may be supplied to the base susceptor 3, and the impedance of the 
plasma to generate may be adjusted. The high frequency switch 6 usually passes ON condition, i.e., high 
frequency. Furthermore, if a RF is generated and the plasma occurs in the plasma treatment container 1, 
adjustment actuation of an above-mentioned impedance will be performed by the adjustment machine 9 
and the adjustment machine controller 10 for several seconds. Since high frequency is generated, the 
period and the high frequency switch 6 with which adjustment actuation is performed are controlled by 
the gate circuit 15 to hold in the ON condition. Here, while performing processing after generating the 
plasma, if abnormality discharge of arc discharge etc. occurs in the plasma treatment container 1 by a 
certain cause, as shown in reflected wave output 8a of a directional coupler 8 at drawing 2 , the pulse- 
like output a will occur. Envelope detection of this generated reflective output pulse is carried out with a 
wave detector 11. The wave detected with the wave detector 1 1 turns into a **** wave shown in 
drawing 3 a*. However, drawing 2 and drawing 3 are voltage waveforms when always changing the high 
frequency switch 6 of the gestalt of this operation into ON condition and having not carried out 
actuation of reduction of abnormality discharge, when it is not concerned with the existence of arc 
discharge but the high frequency switch 6 is always set to ON. The pulse signal detected with the wave 
detector 1 1 is compared with the criteria direct current voltage Vth (a broken line shows among drawing 

3 .) which the source 13 of reference voltage generates by the electrical-potential-difference comparator 
12. When it becomes more than the above-mentioned reference voltage, it is regarded as what 
abnormality discharge generated, and the trigger signal which operates a pulse generator 14 is generated. 
The RF cutoff pulse which the pulse generator 14 generated with the trigger signal is shown in drawing 

4 . It is almost equal to the persistence time of the abnormality discharge shown in drawing 2 a, or the 
pulse of a little long time amount is generated. A RF cutoff pulse shall not be transmitted to the RF 
switch 6 during adjustment actuation of an impedance by the circuit 15 of the gate. This is because the 
oscillation phenomenon which repeats the actuation in which the adjustment working of the impedance 
of an RF generator and a plasma impedance and a reflected wave electrical potential difference may 
exceed the criteria direct current voltage Vth of the source 13 of reference voltage, this is taken for 
abnormality discharge, high frequency is turned off with the high frequency switch 6 (cutoff), and high 
frequency is again turned on in a cutoff pulse period may be seen, according to the gestalt of this 
operation, this judges generating of abnormality discharge and results in the RF control by the switch 6 - 
- until is considered to be the evil resulting from detecting the oscillation phenomenon which could not 
be measured conventionally by having been accelerated. Then, with the gestalt of this operation, in order 
to prevent misconception actuation, when the information on a purport that the impedance is not 
adjusted is acquired from the adjustment machine controller 10, high-frequency power shall not be 
controlled by the gate circuit 15. In addition, the pulse numeral machine 16 can be used in order to get to 
know growth of the deposition film of the plasma treatment container 1 , and extent of wear and to 
consider as the standard of the maintenance of the plasma treatment container 1, or exchange by 
measuring the count of abnormality discharge. When dry etching is performed using this plasma 
treatment equipment, as reflected wave pulse shape is shown in drawing 6 , the extinction of arc of the 
abnormality discharge is carried out in a generating process. A wavy line is a thing when omitting 
reduction actuation of the abnormality discharge by the gestalt of this operation. Moreover, the 
effectiveness that the occurrence frequency of abnormality discharge was also decreasing about 60 to 
80% with the pulse numeral vessel 16 was seen. An advance [ exhausting ] of the plasma treatment 
container 1 was also controlled, and the life was also able to be prolonged. What is necessary is just to 
make it the electron temperature to the time amount which cutoff pulse periods are the persistence time 
of abnormality discharge and a period more than comparable, and the plasma is extinguished and does 
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not affect adjustment actuation (i.e., the inside of the plasma) become below the damping time. 10 
microseconds to a cutoff pulse period and 10 mses are specifically good, and the range for 50 to 500 
microseconds is desirably good. In addition, by comparing the output pulse of a wave detector with the 
direct-current reference voltage of the source of reference voltage in the gestalt of this operation, 
although abnormality discharge was detected, this may detect abnormality discharge by carrying out 
pulse judgment of the output wave of a wave detector in a differential circuit etc. Next, the plasma 
treatment equipment which is the gestalt of operation of the 2nd of this invention is explained using 
drawing 5 . The gas supply system and the exhaust air system are the same as that of the 1st example, 
and detailed explanation **s the same sign to the same component as the gestalt of the 1st operation, and 
omits explanation of a sign while omitting it. Like the gestalt of the 1st operation, after introducing gas, 
the inside of the plasma treatment container 1 is maintained to a fixed pressure, and the high frequency 
succeedingly generated by the source 5 of high frequency is amplified to power required in order to 
generate the plasma with the high-frequency power amplifier 7 through the high frequency switch 6. On 
the other hand, the microwave directional coupler 22 of a multiple hole die is made to emit the 35GHz 
microwave generated by the source 21 of microwave with the through transmitting horn antenna 23. 
Incidence of the emitted microwave is carried out into the plasma treatment container 1 from the 1st 
quartz aperture 24. usually, the electron density ne of the plasma used for plasma treatment equipment - 
1 09-101 3-/cm3 it is . At this time, it is a plasma frequency wp (ne0.5). It is alike and is in an about ten to 
100 GHzno microwave range proportionally, abnormality discharge does not occur — uniform — it sets 
plasma 2, and if incidence of the microwave of a high frequency is carried out compared with a plasma 
frequency, it will spread without attenuation of the inside of the plasma, if abnormality discharge occurs 
in a plasma treatment container - electron density ne - office ** —like -- it is, and it increases and a 
plasma frequency also increases in connection with this. If a plasma frequency surpasses the frequency 
of incidence microwave, the inside of the plasma cannot be spread but it will decrease. This 
phenomenon is called a cut-off. Reflection of microwave takes place to coincidence. Thus, incidence of 
the microwave reflected from the plasma when abnormality discharge occurs is carried out to the 
transmitting hom antenna 23. This reflected wave that carried out incidence is taken out with the 
microwave directional coupler 22, and it detects with the 1st microwave wave detector 27. Drawing 7 is 
the detection output voltage of the 1st microwave wave detector 27 when abnormality discharge occurs. 
Generating of abnormality discharge obtained the pulse shape accompanying abnormality discharge like 
the gestalt of the 1st operation. On the other hand, the microwave which passed through the inside of the 
plasma is led to the receiving horn antenna 26 from the 2nd quartz aperture of the plasma treatment 
container 1. The passage microwave acquired with the receiving hom antenna 26 is detected with the 
2nd microwave wave detector 28. Drawing 8 is the detection output voltage of the 2nd microwave wave 
detector 28 when abnormality discharge occurs. Generating of abnormality discharge obtained the pulse 
shape which decreases in number with abnormality discharge drawing 7 and reversely. Here, when it 
becomes more than a certain direct-current reference voltage Vth which the output pulse of the 
microwave wave detector 27 of the above 1st generates in the source 12 of reference voltage while 
processing by generating the plasma, the electrical-potential-difference comparator 13 sends a trigger 
signal to a pulse generator 14. The transfer switch 29 has switched the detection approach of the 
abnormality discharge by passage according [ or ] to reflection of microwave. Moreover, it uses in order 
to switch the output forward negative logic of the electrical-potential-difference comparator 13 to 
coincidence with the logic inverter 30. When the microwave wave detector 28 of the above 2nd detects 
abnormality discharge, it is because it is necessary to send a trigger to a pulse generator 14 below with 
the direct-current reference voltage Vth. Also in which approach of detection the abnormality discharge 
by reflection and transparency of the above-mentioned microwave, reduction of abnormality discharge 
was possible by intercepting fixed time amount high frequency with the high frequency switch 6 like the 
gestalt of the 1st operation. In addition, although abnormality discharge was detected by detecting the 
amplitude of the microwave reflected or passed in the gestalt of this operation, this may detect 
abnormality discharge by detecting the delay of the phase change of the microwave reflected or passed 
etc. Then, it explains, referring to a drawing about the plasma treatment equipment which is the gestalt 
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of the 3rd operation. Drawing 9 is the outline block diagram. The gas supply system and the exhaust air 
system are the same as that of the gestalt of the 1st operation. Like the gestalt of the 1st and the 2nd 
operation, after introducing gas, the inside of the plasma treatment container 1 is maintained to a fixed 
pressure. The high frequency succeedingly generated in the source 5 of high frequency is amplified to 
power required in order to generate the plasma with the high-frequency power amplifier 7 through the 
high frequency switch 6. Here, while processing by generating the plasma, if abnormality discharge 
occurs, while [ it ] having generated, luminescence reinforcement will rise. Then, after the luminescence 
detector 31 on the strength detects the luminescence reinforcement of the plasma which improved 
lightning from the 1st quartz aperture 24, only a change of luminescence by abnormality discharge of a 
500 macro second on the strength is taken out from about 50 microseconds with the pulse judgment 
vessel 32, and a trigger signal is taken out to an output. It is for avoiding malfunction by fluctuation of 
the luminescence reinforcement by factors other than abnormality discharge during plasma treatment. 
Reduction of abnormality discharge was possible for the trigger signal acquired with the pulse judgment 
vessel 31 by considering as the pulse of fixed time amount with a pulse generator 14 like the gestalt of 
the above, the 1st, and the 2nd operation, and intercepting fixed time amount high frequency with the 
high frequency switch 6. In addition, although abnormality discharge was detected by detecting change 
of luminescence reinforcement which carrifes out incidence to the luminescence detector 31 on the 
strength in the gestalt of this operation, it is also possible to install a spectrometer etc. in the 
luminescence detector 31 on the strength, to detect the specific ion which participates in abnormality 
discharge, and the wavelength of active species, and to detect more exact abnormality discharge. In 
addition, although generating of abnormality discharge was reduced when the gestalt of each operation 
of this invention intercepted a RF, this may reduce the output of a RF. Moreover, although how for the 
gestalt of operation of this invention to impress a RF to a substrate susceptor, and to generate the plasma 
was described, this has in others a means to generate the plasma using inductive coupling, a plasma 
electron cyclotron resonance, a helicon wave, etc., and may make abnormality discharge prevent by 
intercepting thru/or reducing the output of the RF of a means , to generate the plasma, and microwave, 
with generating of abnormality discharge. Moreover, in the above-mentioned plasma treatment 
equipment, when high frequency bias is being impressed to a base susceptor, the high frequency bias 
may be intercepted or reduced. 

[Effect of the Invention] Generating of the abnormality discharge in a plasma treatment container is 
detected, the occurrence frequency of abnormality discharge is controlled, and it becomes possible to 
reduce generating of sudden dust generating by abnormality discharge, damage on a processed base 
front face, contamination of a base, dielectric breakdown of the electric element of a base, etc. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/19/2005 



JP,09-092491,A [DRAWINGS] 



Page 1 of 4 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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